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(57)Abstract: 

PURPOSE: To enable analysis with 
high sensitivity and high 
reproducibility without causing 
deterioration of S/N by bringing a 
two-head antibody into contact with 
a ligand, and measuring the activity of 
the antibody enzyme of the two- 
head antibody being coupled to the 
ligand, the two-head antibody 
consisting of a moiety of an antibody 
for the ligand and a moiety of the 
antibody enzyme which can generate 
signals. 

CONSTITUTION: Antigens (ligand L) 
1 2 in a sample are coupled to a 
solid-phase antibody 10 (first 
immunoreaction). Those antigens 
which are not yet coupled are 
removed (washing). A two-head antibody(Bs-Ab) comprising a moiety 14a of 




1/2 



4 

Searching PAJ 



h tt p : //www 1 9 . ipdl. ncipi . go. jp/PA 1 /result /detail / mai . . . 



the ligand specific antibody and a moiety 14b of an enzyme antibody is 
added and coupled to the antigens 12 being coupled to the solid-phase 
antibody 10 (second immunoreaction). Those two-head antibodies 14 which 
are not yet coupled to the antigens 12 are removed (washing). An enzyme 
substrate (S) is added to detect a product (Prod) so as to measure the 
amount of the coupled two-head antibodies (enzyme reaction). 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The antibody enzyme immunity analysis method characterized by 
measuring the activity of the antibody enzyme of the two-animal antibody 
which the two-animal antibody which consists of a moiety object of an 
antibody over ligand and a moiety object of the antibody enzyme which can 
generate a detectable signal was contacted to ligand, and was combined with 
ligand. 

[Claim 2] The antibody enzyme immunity analysis method characterized by 
measuring the antibody enzyme activity of the two-animal antibody which the 
two-animal antibody which consists of a moiety object of an antibody over 
ligand and a moiety object of the antibody enzyme which can generate a 
detectable signal is contacted to ligand, and has not been combined with 
ligand. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the antibody enzyme 
immunity analysis method using a two-animal antibody in detail about the 
immunity analysis method which uses an antibody enzyme. 
[0002] 

[Background of the Invention] Analysis of blood, urine, etc. is dramatically 
useful to a diagnosis of symptoms, or the judgment of therapy progress, and 
has played the important role in the field of the clinical laboratory test The 
approach of measuring immunologically as analytical method of such a minor 
constituent (ligand) using the antibody to this minor constituent is applied 
widely (for example, an "immunology illustration lei TEDDO" Tomio Tada 
translation, Nankodo, 1990, p327 -339 reference). An immunoreaction can 
carry out [ analyze / the equilibrium of an antibody and an antigen / are the 
reaction of high compatibility and / specific and / between an antigen and an 
antibody, / using a labelled antigen or a labelled antibody ] the quantum of 
the antigen of the measuring object Enzyme immunoassay (enzyme 
immunoassay; EIA) used the chemistry magnification by the enzyme as this 
indicator using the enzyme. It is briskly used as analytical method [ that 
enzyme immunoassay is simple and high sensitivity ] in recent years, and the 
detail is indicated by for example, Eiji Ishikawa, crossing Akio edits, and 
"enzyme immunoassay" (KYORITSU SHUPPAN, 1987). 
[0003] The enzyme immunoassay most often because of current and antigen 
measurement used is the so-called sandwich technique. A sandwich 
technique is a measuring method of a polyvalent antigen with two or more 
antigen decision parts, and two kinds of antibodies to a different antigen 
decision part are used for it The typical sandwiches EIA method can be 
performed, for example at the following steps. 

1. Combine the antigen in a sample with a solid phase-ized antibody (the 1st 
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antibody) (the 1 st immunoreaction). 

2. Remove an uncombined antigen (washing). 

3. Add an enzyme labelled antibody (the 2nd different antibody from a solid 
phaseHzed antibody), and make it combine with the antigen on solid phase 
(the 2nd immunoreaction). 

4. Remove an uncombined enzyme labelled antibody (washing). 

5. Measure the amount of enzyme labelled antibodies which added the 
enzyme substrate and has been combined (enzyme reaction). 

From such an approach, the indicator of the 2nd antibody needed to be 
carried out with the enzyme, the enzyme labelled antibody needed to be 
made, and the antibody and the enzyme were mainly chemically combined by 
it using the crosslinking reagent (for example, Eiji Ishikawa, the Kawai **** 
Miyai **** "enzyme immunoassay" (Igaku-Shoin, 1987)). 
[0004] In enzyme immunoassay, the engine performance of the enzyme 
labelled antibody to be used has big effect on sensitometry, repeatability, etc. 
However, the enzyme labelled antibody which is made to carry out the 
chemical bond of an antibody and the enzyme, and is obtained has a problem 
in respect of this engine performance. 

[0005] Although glutaraldehyde typical as a crosslinking reagent joins 
together and constructs a bridge with an antibody and the amino group of an 
enzyme, the association is random, reacts to an antibody and the amino 
group of an enzyme indiscriminately, and spoils antibody activity and enzyme 
activity. Moreover, indicator effectiveness is low, in order that only an 
enzyme may carry out a polymerization or only an antibody may carry out a 
polymerization. Moreover, the homopolymer and the heteropolymer increased 
as a result of the random reaction, and since separation with the enzyme 
labelled antibody (enzyme: the complex combined at a rate of antibody =1:1 
is ideal) to need was difficult for them once these polymers are formed, they 
had become the cause of reducing the sensibility and the repeatability of the 
EIA method. 

[0006] A periodic acid method oxidizes the sugar chain of an enzyme, makes 
an aldehyde group form, and reacts and combines this aldehyde group and 
the amino group of an antibody. By this approach, although there is little 
lowering of enzyme activity, since there is no selectivity over the amino 
group of an antibody, lowering of antibody activity is not escaped. Moreover, 
it is inapplicable to an enzyme without a sugar chain. 
[0007] The maleimide method makes the maleimide radical introduced into 
the enzyme at the thiol group in the hinge region of an IgG antibody join 
together and construct a bridge. Since an enzyme is selectively combinable 
with a part for the hinge region which is distant from an antibody active site 
by this approach, there is little lowering of antibody activity. However, since 
there is no selectivity over the amino group of an enzyme, if there are two or 
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more amino groups in an enzyme, as for enzyme activity, some will fall. 
Moreover, if the antibody more than dyad will combine with the enzyme of 
one molecule, the concentration of the marker enzyme which receives per 
antibody 1 molecule becomes low, and lifting of sensibility cannot be desired. 
[0008] Although the enzyme-labeling method by the chemical bond is in 
others variously, each enzyme labelled antibody obtained has the fault with 
the much the same above. Moreover, the enzyme labelled antibody by these 
chemical bonds also tends to produce the defect in which nonspecific 
adsorbent [ over the solid phase of a microtiter plate, a bead, etc. ] 
increases, in order for molecules with large molecular weight called an 
antibody and an enzyme to join together. Therefore, there was also a 
problem that the sensibility as expected was no longer obtained, or 
repeatability became scarce. 

[0009] Moreover, we are two-animal antibodies (BS antibody; Brspecific 
antibody) about an enzyme instead of using enzyme-labelled antibody 
complex like before combined chemically. The approach of making it joining 
together immunologically and performing enzyme immunity analysis was also 
developed, and this engine performance was also examined (Japanese Patent 
Application No. 3-113774). Improvement remarkable in sensibility and 
repeatability was found by the approach using this two-animal antibody. 
However, the new problem that a S/N ratio falls by the nonspecific 
adsorption of an additive enzyme has produced this approach in order to 
have to add a lot of enzymes to the system of reaction. 
[0010] 

[Objects of the Invention] This invention is made in view of the above 
situations, there is little lowering of antibody activity and good analysis of 
high sensitivity and repeatability aims at offering the immunoassay which can 
be performed without being accompanied by lowering of a S/N ratio. 
[0011] 

[Elements of the Invention] The object of such this invention contacted to 
ligand the two-animal antibody which consists of a moiety object of an 
antibody over ligand, and a moiety object of the antibody enzyme which can 
generate a detectable signal, and was attained by the antibody enzyme 
immunity analysis method characterized by measuring the activity of the 
antibody enzyme of the two (or it has not carried out) animal antibody 
combined with ligand. 
[0012] 

[Function] It is the two-animal antibody (BS antibody; Bi-specific antibody) 
of an antibody enzyme instead of using enzyme-labelled antibody complex 
like before combined chemically in this invention. It uses and immunity 
analysis is performed. This is based on the knowledge by the artificer that 
lowering of the sensibility which poses a problem is no longer seen, by using 



3/12 



JP J 05-203652,A [DETAILED DESCRIPTION] http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgLejje 

the two-animal antibody which consists of a moiety object of the antibody 
enzyme which can generate a detectable signal, and a moiety object of the 
specific antibody which has the antigenic specificity over the specimen 
(ligand). 

[0013] A two-animal antibody is the same dimer structure as the usual 
antibody, and since chemical qualification is not carried out, antibody activity 
is not spoiled. Moreover, the enzyme activity of an antibody enzyme is not 
spoiled, either. Moreover, since addition of an enzyme etc. is not needed 
other than this two-animal antibody, lowering of the S/N ratio accompanying 
the non-specific adsorption of an additive enzyme etc. is not produced. 
[0014] 

[Detailed explanation of the configuration of invention] 
the antibody which has the capacity to change the specific binding pair to 
the antibody enzyme in antibody enzyme this invention at another product — 
saying . In other words, it is the thing holding enzyme activity (or catalytic 
activity) of an antibody. Antibody enzyme (Antibody Enzyme) Moreover, there 
is also a thing to which it is referred to as a catalytic antibody (catalytic 
Antibody), Abzyme, etc. and which is called. 

[0015] Generally, an antibody. is characterized as protein which identifies a 
specific molecule (antigen) and is combined specifically. On the other hand, it 
not only combines with a specific molecule (enzyme substrate) specifically 
the enzyme which is the same protein, but it has the function which carries 
out the catalyst of the chemical reaction of the molecule. That is, although 
an enzyme and an antibody are the specific matter and the protein in the 
living body which can build a joint pair, an antibody is distinguishable from an 
enzyme in that there is no capacity which carries out the catalyst of the 
chemical reaction. However, the attempt whether it could acquire the 
property which an antibody and an enzyme share, i.e., an antibody which 
carries out the catalyst of the chemical reaction on the basis of the 
character in which it joins together specifically, since an antibody can obtain 
a specific thing to almost all a principle target's molecules was made. By 
early research, since it was what produces the antibody to a substrate, it did 
not simply come to find an antibody with the catalyst effectiveness 
(Biochemistry, 5, 2836 (1966), FEBS Letter, 100, and 137 (1979)). On the 
other hand, P.G.SchuIz and others, RALerner and others are LPauling "the 
active center of an enzyme has the transition state of a reaction, and 
complementary structure". Based on the idea, the antibody to the analog of 
the transition state of a reaction was produced, and it discovered that this 
antibody had catalytic activity (Science, 234, 1570 (1986), Science, 234, 1566 
(1986)). The antibody which has such catalytic activity by many researchers 
is produced, and the idea of an antibody enzyme (a catalytic antibody, 
Abzyme) has come [ then, ] to be accepted widely. 
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[0016] A transition state analog is the stable analog which the matter 
(intermediate field) and form which are in a transition state in a certain 
enzyme reaction, and the charge bore a strong resemblance to, and such a 
transition state analog works as an antigen, and it combines with the matter 
in the transition state of a reaction process, and the antibody which guided 
the antibody and was able to do it stabilizes this, and functions as a catalyst 
further. For example, at the hydrolysis reaction of carboxylate, the ester 
which is a reactant takes the molecular structure on the flat surface which 
generally does not have a charge. Hydrolysis starts by the attack of a water 
molecule, and after it passes through tetrahedral intermediate (transition 
state) with a charge, it follows progress of decomposing into a carboxylic 
acid and alcohol promptly. The joint direction between atoms changes in this 
intermediate field, and the interatomic distance is also about 1.2. It is 
extended to like twice. This cannot be isolated from such an unstable 
description and the antibody cannot be obtained (following-ized 1 reference). 

[001 7] 

[Formula 1] 
O 
II 

R-O-C-R' 

\ 0 

R-O-P-R' 
II 

1 0 

[001 8] However, if the carbon atom (C) of the center of this tetrahedral 
structure is transposed to the Lynn atom (P), it will become the stable 
compound called the phosphoric ester which takes the well alike 
configuration. And the bond distance between Lynn-oxygen is longer than 
association between usual carbon-oxygen about 20%, and close to the bond 
distance of a actual transition state. It is known that phosphoric ester 
equipped with such [ actually ] a property will check a certain kind of 
hydrolase. By carrying out immunity, using such a transition state analog as 
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an antigen, an antibody with this enzyme activity, i.e., an antibody enzyme, 

can be obtained. j 

[0019] The antibody enzyme used as one side of the moiety object of the 

two-animal antibody in this invention means the antibody which has such 

enzyme activity. In this invention, an antibody enzyme is used as a substitute 

of conventional marker enzyme. Therefore, the antibody enzyme used here 

can produce the product or decomposition product which can generate a 

detectable signal from a substrate. For example, there are some which make 

a substrate matter [ as / whose product produced by the esterolysis in said 

formula 1 is coloring matter ]. In addition, it is desirable to choose what 

produces a monoclonal antibody and has [ rather than ] high catalytic activity 

using the polyclonal antibody obtained as an antibody enzyme by carrying out 

immunity of the transition state analog as it is as it is, and to make this into 

the ingredient of the two-animal antibody of this invention. 

[0020] Although a two-animal antibody immunoglobulin (antibody) is classified 

into some classes not from one kind of thing but from the chemical 

structure, the basic structure is structure looked at by IgG. That is, 

molecular-weight about 25,000 L chain, and molecular-weight about 50,000 H 

chain carry out an S-S bond (disulfide bond), and it becomes one unit 

(moiety object), and these equivalent moiety object dimer— izes by the S-S 

bond of an H chain further, and forms one IgG molecule. An antigen binding 

site (Fab part) exists in each moiety object, respectively. That is, IgG has the 

capacity (divalent [ of the same kind ]) combined with two antigen molecules, 

although antigenic specificity is one. The concept itself which is going to 

make the antibody (the so-called different-species divalent two-animal 

antibody) which has two different antigenic specificity by processing 

chemically this divalent IgG of the same kind already exists, and various 

approaches are developed. The two-animal antibody used by this invention 

can be made with these well-known techniques, and consists of a moiety 

object of the antibody enzyme which can generate a detectable signal, and a 

moiety object of the specific antibody to the specimen (ligand). 

[0021] For example, after carrying out pepsin digestion of two sorts of IgG 

and removing Fc part according to the Nisonoff approaches, it returns, 

respectively, and it is Fab' of a moiety object. It obtains and a two-animal 

antibody can be created by reoxidating this (Arch.Biochem.Biophys., 90, and 

460-462 (1961)). Moiety object Fab' of the antigenic specificity same besides 

the different-species Afunctional antibody which moiety object Fab' of the 

antibody which is different from each other combined by this approach The 

united (self-association) Afunctional antibody of the same kind is also 

formed. Therefore, a different-species bifunctional antibody is separated and 

refined from a bifunctional antibody of the same kind in this case, or Brennan 

** — an approach — following — moiety object Fab' A sulfhydryl group may 
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be temporarily protected for one side with a nitro benzoic acid (Science, 229, 
and 81 (1985)). Thereby, a different-species divalent two-animal antibody 
can be selectively created from two sorts of monoclonal antibodies. The 
approach of Okumura and others who facilitated the technique of Brennan 
and others further may be followed (JP,2-76899,A). 

[0022] In addition, although F(ab') 2 which all removed Fc part is used in the 
above-mentioned two-animal antibody, it may return without removing Fc 
part, and a moiety object may be acquired, and this may be oxidized and 
combined with other moiety objects. However, it is easy to carry out 
nonspecific adsorption of the Fc part to solid phase. Therefore, Fab' obtained 
by carrying out pepsin digestion of IgG, removing Fc part for high sensitivity 
measurement, and returning further Considering as the ingredient of a 
two-animal antibody is desirable. 

[0023] Moreover, a two-animal antibody can unite two kinds of hybridomas, 
and can produce them also by producing a hetero hybridoma. Moreover, it is 
producible also by uniting a spleen cell with a hybridoma. The creation 
approach of a monoclonal antibody, and the purification approach and the 
acquisition approach of F(ab')2 fragment can be acquired by the approach 
indicated by various compendiums (for example, Tomiyama ** 2 volume, 
"monoclonal antibody experiment manual" ********, 1988). 
[0024] The antibody enzyme immunity analysis method by method Homoto 
invention of analysis can specifically be performed as follows. (Refer to 
drawing 1 ) . 

1) Combine the antigen 12 in a sample (ligand L) with the solid phase-ized 
antibody 1 0 (the 1 st immunoreaction). 

2) Remove the uncombined antigen 12 (washing). 

3) Add the two-animal antibody (BS-Ab) 14 which consists of moiety object 
14a of a ligand specific antibody, and moiety object 14b of an 
enzyme-labelled antibody, and make it combine with the antigen 12 combined 
with the solid phase-ized antigen 10 (the 2nd immunoreaction). 

4) Remove an uncombined two-animal antibody to an antigen 12 (washing). 

5) Add an enzyme substrate (S) and measure the amount of two-animal 
antibodies combined by detecting a product (Prod) (enzyme reaction). 
[0025] Although the antibody enzyme activity of the two-animal antibody 
which the above applied this invention to the sandwich technique, and was 
combined with solid phase is measured, you may make it measure the 
activity of the antibody enzyme combined with the two-animal antibody of 
the isolation which was not combined with solid phase. Moreover, the 
practice of this invention is not necessarily limited to such a sandwich 
technique. For example, the solid phase antigen of a constant rate and the 
antigen in a sample (ligand) are made to compete to the two-animal antibody 
of a constant rate, and you may make it calculate the amount of the 



7/12 



JP,05-203652,A [DETAILED DESCRIPTION] http://wvw4Jpdl.n^ 



two-animal antibody combined with solid phase by antibody enzyme activity 
measurement Moreover, a two-animal antibody is beforehand combined with 
a solid phase antigen, and you may make it measure the amount of the 
two-animal antibody on the solid phase which decreased by contention with 
the antigen in the sample added later (ligan.d) (the so-called substitution 
method). 
[0026] 

[The synthetic example 1] 

The enzyme-labelled antibody which carries out the catalyst of this was 
produced supposing the reaction which generates p-nitrophenol (yellow: 
absorb to 400nm) from a substrate 1 by the synthetic following reaction 
formula of the hapten for antibody enzymes. 
[0027] 
[Formula 2] 

0 



NO 



2 



-^0-C-0-CH 3 — N0 2 hQ>-0- + CO* + CH3OH 



[0028] The compound of the following structure expression was first 
compounded as a transition state analog (hapten) of the above-mentioned 
reaction. 
[0029] 

[Formula 3] _ 

0 

N0 a -Q>-0-P-0- (CH 2 ) sCOOH 

0 

[0030] The outline of the reaction synthesis path is shown in drawing 2 . 
First, the compound 1 (17g; 0.1 mol) and compound 2 (20g; 0.1 mol) of 
drawing 2 were mixed, and it heated in 1 60 ** for 7 hours. After cooling, 
when the low-boiling point part was distilled out by distillation, the target 
compound 3 was obtained as a 13g colorlessness oil. A compound 3 (6.5g; 
0.026 mol) is dissolved in the ethanol of 10mL(s), and it is 12 Ns. The 
hydrochloric acid was added 80 ml_s. It is mixture to 1 60 ** 2.5 Time amount 
heating was carried out. After cooling, when reduced pressure distilling out of 
the solvent was carried out, the target compound 4 was obtained as a 4.4g 
solid. The compound 4 (5.1 g; 0.028 mol) was dissolved in thionyl chloride 
40mL, and it agitated at the room temperature for 4 hours (a compound 5 
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generates by this reaction). The superfluous thionyl chloride was dissolved 
after reduced pressure distilling out, residue was dissolved in chloroform 
40mL, and chloroform solution 40mL of p-nitrophenol (12g; 0.086 mol) and 
triethylamine (8.7g; 0.086 mol) was dropped into it The crystal was obtained, 
when the usual after treatment was performed after churning at the room 
temperature after dropping for 2 hours and the organic layer was distilled 
out When this crystal was recrystallized with ethyl acetate / hexane mixed 
solvent, 7.2g of the target compounds 6 was obtained. They are 200mL(s) 
about a compound 6 (3.0g; 0.005 mol). 0.2N NaOH It adds to a solution and is 
1.5 at 100 **. Time amount heating churning was carried out. The ether 
extracted repeatedly and the nitrophenol was removed, after acidifying with a 
hydrochloric acid. When water layers were collected and this was condensed 
by the evaporator, the white crystal deposited. Compound 7 (transition state 
analog)900mg made into the object by recrystallizing in ethanol It was 
obtained. 
[0031] 

[The synthetic example 2] 

It combines with a carrier protein keyhole phosphorus ped hemocyanin (KLH) 
by making into hapten the compound 7 obtained in the example 1 of 
synthetic composition of hapten-KLH complex, and is the hapten for 
immunity. - KLH was compounded. It dissolved in the methylene chloride of 
2mL(s), and hapten (7:5mg of compounds), NHiydroxy SAKUSHIMIDO-(4mg), 
dicyclohexylcarbodiimide (7.4mg), and a pyrrolidino pyridine (0.4mg) were 
made to react at a room temperature for one day. KLH water solution after 
removing the generated urea object (6 mg/mL) It added calmly 1 mL and was 
made to react at a room temperature for 3 hours. Then, it dialyzed for two 
days with water, and hapten-KLH complex was compounded. By the 
completely same technique, the hapten-BSA complex for antibody titer 
measurement was compounded. 
[0032] 

[The synthetic example 3] 

The substrate 1 of the following structure was compounded by the approach 
of a publication to synthetic J.Am.Chem.Soc. of a substrate, 109, and 
2174-2176 (1987). 
[0033] 
[Formula 4] 

0 

N0 2 H^-0-C-0-CHa 



[0034] 
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[Example] 

(1-1) About the hapten-KLH complex compounded in the example 2 of 
production composition of an antibody enzyme, it is phosphoric acid buffer 
solution (10mM, pH 7.4, 0.9% NaCI content). It melted and considered as 
40microg/mL solution. Thing 500 which mixed this with the equivalent 
Freund's complete adjuvant (it is used in a booster, mixing with Freunds 
incomplete adjuvant) muL Immunity was carried out to the Balb/C mouse. 
The booster was performed 4 times every three weeks. Then, after stopping 
immunity during February, every two weeks, 2 times immunity was carried 
out and the cell fusion of the spleen of an immunity mouse was carried out 
after the antibody titer check according to the conventional method [ cell / 
(SP2) / ejection, this spleen cell, and / myeloma ] using a polyethylene 
glycol. It screened by the ELISA method using the microtiter plate which 
fixed hapten-BSA complex, and 93 sorts of antibody forming cells of hapten 
affinity were chosen. Abdominal cavity injection of this cell was carried out at 
the Balb/C mouse. The antibody content ascites produced by mouse 
intraperitoneal was collected, and IgG fractionation was collected with the 
ammonium-sulfate precipitation method. The protein A column (MAPS-2 kit; 
Bio-Rad make) refined the obtained IgG fractionation. 
[0035] (1-2) The antibody with catalytic activity was selected by the 
following technique from antibodies with the hapten combining ability chosen 
in the assessment example 1-1 of the catalytic activity of an antibody 
enzyme, substrate 1 (0.12 mg/mL;10 mM Tris-HCl buffer solution; 
pH8.5)0.2mL of the synthetic example 3 a purification antibody (2mg/(ml)) — 
0.1 mL absorption of the PARANITORO phenol which was mixed, and the 
substrate 1 disassembled and produced — 400nm It pursued. From 93 sorts 
of antibodies, the antibody (antibody enzyme) with the capacity which 
decomposes a substrate was found 3 clone (the antibody enzyme four A1 , 
5H2, 1G2) (refer to drawing 3 ). 

[0036] The purification IgG is made into 10 mg/mL (acetic-acid buffer 
solution; pH4.2) about the antibody enzyme four A1 whose catalytic activity 
was the highest, and it is 0.5mg to the 1mL The pepsin (Sigma shrine make) 
was added and it was made to react at 37 degrees C for 20 hours. Gel 
filtration was carried out in Superdex-200 column (Pharmacia manufacture) 
after the reaction, and F(ab')2 fraction was obtained. 
[0037] (2) It is phosphoric acid buffer solution (10mM, pH 7.4, 0.9% NaCI 
content) about CRP (C-reactive protein) of production marketing of an 
anti-CRP antibody. It melts and is 400. It considered as mug/mL solution. 
Thing 500 which mixed this with the equivalent Freunds complete adjuvant 
(it is used in a booster, mixing with a physiological saline) muL Immunity was 
carried out to the Balb/C mouse. The booster was performed 5 times every 
two weeks. According to the conventional method [ cell / (SP2) / ejection, 
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this spleen cell, and / myeloma ] using a polyethylene glycol, the cell fusion 
of the spleen of an immunity mouse was carried out after the antibody titer 
check. Abdominal cavity injection of the antibody production syncytium 
screened and obtained by the ELISA method was carried out at the Balb/C 
mouse. The anti-CRP antibody content ascites produced by mouse 
intraperitoneal was collected, and lgG fractionation was collected with the 
ammonium-sulfate precipitation method. The protein A column (MAPS-2 kit; 
Bio-Rad make) refined the obtained IgG fractionation. Purification IgGis 
made into 10 mg/mL (acetic-acid buffer solution; pH4.2), and it is 0.5mg to 
the 1mL The pepsin (Sigma shrine make) was added and it was made to 
react at 37 degrees C for 20 hours. Gel filtration was carried out in 
Superdex-200 column (Pharmacia manufacture) after the reaction, and 
F(ab')2 fraction was obtained. 

[0038] (3) 2-mercapto amine 0.05mL of 0.5M was added, and at 30 degrees 
C, it was made to react to 3 mg/mL solution (phosphate buffer; pH6) 0.45mL 
of four A1 F(ab') antibody enzyme 2 fractionation produced by production 
(1-2) of a two-animal antibody for 90 minutes, and returned to it. Gel 
filtration is carried out with G-sephadex 25 column after a reaction, and it is 
moiety object Fab' of an antibody enzyme. It obtained. On the other hand, in 
3 mg/mL solution (phosphate buffer; pH6) 0.45mL of F(ab')2 fractionation of 
the anti-CRP antibody produced by (2), it is 5mM. Dithio SURAI toll 0.05mL 
was added, and at 30 degrees C, it was made to react for 30 minutes and 
returned. The thiol group which carried out 0.05mL addition of the after [ a 
reaction ] dithio screw nitro benzoic acid (50mM), and was returned while 
carrying out a reaction halt was masked. Gel filtration is carried out with this 
G-sephadex 25 column, and it is anti-CRP-Fab' of a moiety object. It 
obtained. In this way, moiety object Fab 1 of the obtained antibody enzyme 
and moiety object Fab' of an anti-CRP antibody It was made to meet by 
carrying out equivalent mixing and leaving it under a room temperature for 1 0 
hours. Gel filtration of the united F(ab') 2 (two-animal antibody) was carried 
out, and Superdex-200 column (Pharmacia manufacture) refined it. 
[0039] (4) As an example of the example comparison of a comparison, the 
antibody enzyme labelled antibody by the chemical bond was used. That is, 
antibody enzyme 4A1 monomer of (1-1) and the anti-CPP antibody monomer 
of (2) were combined by law two steps of glutaraldehydes, and 
anti-CRP-antibody enzyme complex was produced. 

[0040] (5) it produced by production (2) of an anti-CRP fixed plate — anti- 
— CRP-IgG(50microg/mL, PBS solution) 50microL It put into each well of 
96 hole microtiter test plate (product made from Nunc), and sensitization 
was carried out at 4 degrees C overnight Then, each well is washed by PBS 
and it is 300. muL 3%BSA The content PBS solution was put into each well, 
and the nonspecific adsorption site was blocked. In addition, in the sandwich 
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technique of this example, it combines with the antigenic determinant from 

which one antigen differs, and, originally the 1st solid-phase-ized antibody 

and the 2nd antibody used as the moiety object of a two-animal antibody use j 

what has different antigenic specificity. However, since CRP was a pentamer, j 

in this example, the same antibody as the anthCRP antibody used for the 

two-animal antibody was solid-phaseHzed. However, the solid-phase-ized 

anti-CRP antibody used intact IgG which has not carried out pepsin 

digestion. 

[0041] (6) Dilute the quantum CRP of CRP with an PBS solution gradually, 
and it is every 50microL It put into each well of the anti-CRP antibody 
fixation-ized plate produced by (5), and was made to react at 37 degrees C 
for 2 hours (the 1st immunoreaction). The PBS solution washed 3 times after 
that, and uncombined CRP was removed. Two-animal antibody produced by 
(3) to each well OOmicrog/mL) PBS solution 100microL to contain It was 
made to react for 60 minutes at 37 degrees C in addition (the 2nd 
immunoreaction). The PBS solution washed 3 times after that Subsequently, 
it is the substrate 1 of the synthetic example 3 0.08 mg/mL It is the 
Tris-HCI buffer solution (pH8.5) to contain 200 muL In addition, it was left 
for 20 minutes at the room temperature. Then, it is 400nm of each well with 
a microplate reader (Corona Publishing make). The absorbance was 
measured and the calibration curve was created. 
[0042] Anti-CRP-antibody enzyme complex produced instead of the 
two-animal antibody in the example of a comparison (4) (12microg/mL) The 
PBS solution to contain was used. The reaction is the same as the case of a 
two-animal antibody. As shown in drawing 4 , the direction of an example 
(-0-) was about 10 time high sensitivity from the example of a comparison 

( ). This shows that the immunity analysis [ high sensitivity it not only to 

have enzyme activity as an indicator reagent, but to consider as the two 
animal antibody combined with the moiety object of an antHigand antibody 
by making this into a moiety object ] of an antibody enzyme is attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanation schematic diagram of the immunity analytical 
method of this invention. 

[Drawing 2] It is drawing showing the synthetic path of the hapten (transition 
state analog) used in the example of this invention for antibody enzyme 
production. 

rD rawing 3] It is drawing showing the catalytic activity ability of hapten 
affinity antibody 36 clone. 

[Drawing 4] It is drawing showing the calibration curve which shows the 

result of an example and the example of a comparison. 

[Description of Notations] 

1 0 Solid PhaseHzed Antibody, 

12 Antigen (Ligand) 

14 Two-Animal Antibody 

14a The moiety object of an antHigand specific antibody 
14b The moiety object of an enzyme-labelled antibody 



[Translation done.] 
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(CtftSHUA 1, 5H2, 1 G 2 ) IO**>k (B 3 

[0 0 3 6] gil4«l^^^o/ctaf*B^4 A 1 K 
OC»T. -eCDffilS I g G£lOrnq/mL(PI£*iffi?g ; pH4.2) 
dCbX, Z<D\ mUCO.Snq ©^7*-» ( Sigma ttS) * 
?£JJDU 37XT'2CB^5l£2tf/c e Kl£f£, Superdex-2 
00#5A (7TJUv*/7ttH) "CyjMMU F(ab') 2 

[003 7 ] (2) ffiCRPffitt©fE» 50 



4SRW5- 2 0 3 B5 2 
10 

rUJROCRP (C5J£tt5S) (10*1, 

pH7.4, 0.9% NaCl^fr) CC&frU 400 a q/mLiSSi U 

fc*>© (ilSOftffi-Ctt. £«ftte*ifi£LT:ttJ8> 50 

0 nL«\ BaWC^X&C&JgL/Co illfllftJSEtt* 2il 
rac:<!:CC5[eltfo/c e trL^IIIBtt, $feffivjx©» 
BteBWIiiU C©|$mffflia<h$xd^vifflK (SP 

2) it#yx*i/>yy3-ji/*fla^s*ffifc8eor 
6tifcis(*at tt^aiia* Baib/cv^ xccHeait u 

fc. ^^^fll8Srtt?4S^ti/cinCRPSii*^WIl*^ 
HA. «BJ7>*^^AitjRffi{cj:«J I gG^M^U 
Ltc 0 ff 6tite I gG&mt* y'UT'OAJivA (ma 
RS-2+9 F ; * FttB) Cc<fc*3»8Lte. ffiSS 

1 gG*10mq/mL(ftKjS«iS: pH4.2)£LT, *© 1 mL 
CC0.5mq CD^^» (Sigma t±R) SrSSflnU 37°Cr20 
^fflSJCS-Sfc. SJS8L Superdex-2 00# 7 A (7 Til/ 

[0 0 3 8 ] (3) 2 gUnf^CDf^M 

( 1 - 2 ) VimbtciRftmMA A 1 OF (ab'^iW© 
3mq/mli§$ ($l$Sfijffi;pH6) 0.45mUC k 0.5M©2-jUI/ 
#7>7^>0.05mL£$ftaU 30 , C*C9Q»5l£3'ttr, 

il7cL/c a Kj£», •fe7Tf r ^^^G-25*7A«:J:9y 

(2 ) t?^Lfc!SCRP!S1*©F(ab0i^liO3mg/niL 
(«15M«;pH6) 0.45mL(C«, 5nM ©y**X5 
>f F~;l/0.05mL*SSftlU 30 e C"C3O5t5l£aifrji7cL 
fc..Sl£a^*tX^hP3cm*B! (50mM) £0.05mL 

iMSiBLT, ¥Sf*<DJiCRP-Fab' *f#fc. C^L 
r^ehfctaftBWO^fiftFab' ftCRPfitftcD 
^MftFab' i* % ^ffig^U^aTl0B#TOg-r^C 
<b&C<fc0, fi^U/cF(ab'), (23lfiift) 

teSuperdex-200#^A (V y )l~?ls7tiM) W>l$M 

bxnmbtc. 

[0 0 3 9] ( 4 > mm 

/Co -rat* 5. (i-i) ©5iftg«4A i*a*t. 

(2) (D5xCPPlAft#flf*<i:^, y;V^;i/7;U7 r t F 
2gpgftrte^$#, JSCRP-!Sfla»«6»*fW 
Lfc. 

[0 04 0] (5) CtCRPBSfb^U- F©f^jj 
(2) VimbtctKCRP' I gG (50/ig/mL,PBS?§ 

(NuncttS) ©*^x;b8CA*i. WRftLfc. 

&$x;l>£PBS-Cgfc&U 300 juL©3%BS 
A^WPBSjSSiS^xil/CCAtir. 

&*?viv2btc 0 fti&&mm<D#>¥4'7*mv 

«. @taft-r^^lta<*<!:2gI}nft©*Mf*i$n/cm 



t 



(7) 

11 

[0 04 1] (6) CRPCDga 
CRPiPBSjgjR-CSBWtcl&RU, &50ml £ 

(5) ^mbtctACRPfflmmt7i>-h<D&yx 

MCAft. 37°C"C2B#P^JgJC&$#fc (SlftfflgtfO . 10 
-t©f*PBSSjR-C3 0i5fe^l/'C v *«S£<DCRP*I$ 
SL/c, &$*;MC (3) Vftmbtc2miKfc douq/ 

m) *^*raPBSjSjRiooML iftp*., srcveoft 

IHSJCBS^fc (3l2ftffi5l£) . ^«PBSigIt3 

mSfc&Lfco ^REtW3O*ai*0.0anq/mL ^ 

W^STris-HClj|885iK (pHS. 5)£200 UllB^, M&V 

[0 04 2 ] tb«Wrtt. 2mtKW<DRt>*)tc, (4) 20 

rfWLfcttCRP-JaftBSRa^i* (12/xq/mL) £^ 
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04cc^*r<t^{c, ^js^i (-o-) © 

*fi(*iffl*^fe1*fc2ffi!S#4Ufcj^, iOWSK 

[02] *^©|«BWCCfcC*rtaft^fWOfc»CC 
[S3] ;>^f->e^Bi(*3 6 ^a->oliSffitt« 

l 0 HffiftKft 

12 cat<i;^>F) 

1 4 2 51 tfitt 

14a iSy^>K»S6if*©*«ft 

i4b mmmto^wft 



[H3] 




1 2 4 5 6 7 8 11 14 15 16 17 IB 19 20 21 22 23 24 25 26 27 28 30 31 33 34 35 38 "Bo 



(8) 
[01 ] 



10 




BS - Ab • 



[04] 




C R P ( m g/L) 



(9) 



#$¥5-2 0365 2 



P (OEt) 3 




[M2 ) 

+ Br ^yX/^COOCHa 

it£V>) 2 

160°C. 7hr 



II 

EtO - P / V'N/ s C00CH 3 
EtO 

' 12 N HCI 



o 

HO-P / \^V^COOH 



I 

HO 



SOCI : 



o 

ci-p/W^coci 

I 

CI 



0 
II 



NO z -<^KO-PA v /V A COO-^^)-N02 <1£®S 



0.2 N NaOH 



O 



NO,-/ \ 



o-p/w^eooH 



o 



Q 



(10) 



&KW5-2 0365 2 
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